that a single preoperative dose of pregabalin (150 mg) or gabapentin (300 mg) is effective in reducing pain scores and opioid consumption. [9] [10] [11] Recently studies have been done comparing the effectiveness of these drugs as preemptive analgesics in prolonging the duration of spinal anesthesia. Both the drugs prolong the duration of postoperative analgesia compared to placebo. Pregabalin (300 mg) was found to be superior to gabapentin (900-1200 mg). [12] [13] [14] Mishra et al. compared pregabalin (150 mg) and gabapentin (900 mg) for pain relief following laparoscopic cholecystectomy. Both the drugs were found to be effective in reducing pain as compared to placebo. Side effects including sedation, nausea vomiting, respiratory depression, and vertigo were observed in all the groups. [15] Recent research shows that preventive analgesia using multimodal techniques in the perioperative period is more effective than using drugs preincision (preemptive analgesia). [16] None of these studies show the effects of these drugs when a multimodal approach to pain management is used.
Hence, we planned a study to evaluate and compare a single preoperative dose of pregabalin 150 mg and gabapentin 300 mg for pain relief following laparoscopic cholecystectomy as a part of multimodal drug regime.
materIals and metHods
This randomized, single-blind study was conducted in the Department of Anaesthesiology, Hamdard Institute of Medical Sciences and Research after taking approval of the Institutional Ethical Committee and written informed consent from the patients.
Adult patients of either sex, age (18-60 years), with physical status American Society of Anesthesiologists (ASA) Classes I and II, undergoing laparoscopic cholecystectomy under general anesthesia were included in the study. Patients having history of chronic pain, drug abuse, pregnancy, and altered kidney or liver function were excluded from the study.
Patients meeting the inclusion criteria during the preanesthetic evaluation were randomly assigned into two groups of 25 each with the help of a computer-generated table of random numbers, to receive either 150 mg pregabalin (Group PG) or 300 mg gabapentin (Group GB). All the medications were provided by hospital pharmacy and were administered orally, 2 h before the induction of anesthesia with sips of water by a staff nurse who was not involved in the study.
Anesthesia technique was standardized in both the groups. Patients were induced with fentanyl 2 µg.kg -1 intravenous (IV) and propofol 2 mg.kg -1 IV; orotracheal intubation was facilitated by vecuronium 0.08mg.kg -1 IV. Anesthesia was maintained using isoflurane and 66% nitrous oxide in oxygen. Supplemental fentanyl bolus and vecuronium were given as per anesthesiologist's discretion. All patients were given a single IV dose of prophylactic antiemetic, ondansetron 4 mg. Injection voveran 75 mg IV and port site infiltration with 0.25% bupivacaine were given for postoperative analgesia as a part of multimodal analgesic technique. At the end of surgery, residual neuromuscular paralysis was antagonized with neostigmine 0.05 mg.kg -1 IV and glycopyrrolate 0.01 mg.kg -1 IV. After satisfactory recovery, the patients were extubated and shifted to the postanesthesia Care Unit (PACU).
When visual analog scale (VAS) >40 mm or patient's request, a fentanyl bolus at an increment of 25-50 µg IV was titrated with the standard protocol in the PACU. Injection diclofenac 75 mg intramuscular TDS was continued postoperatively.
Severity of postoperative pain, postoperative fentanyl requirement, incidence, and severity of side effects such as postoperative nausea and vomiting, shivering headache, sedation, vision abnormalities (blurring of vision, double vision), and respiratory depression, if any were recorded.
The primary outcome was severity of postoperative pain and postoperative analgesic requirement and secondary outcome the incidence and severity of side effects. Both these outcomes were assessed by an independent anesthesiologist blinded to group allocation. Assessment of pain both at rest (static) and during coughing (dynamic) was done by a 100 mm VAS; 0, no pain; 100, worst imaginable pain. Assessment of pain was done on arrival of the patient to the PACU (0) and then every 2 h till the end of the study, that is, 24 h after operation. Sedation was assessed by Ramsay sedation score. Patients having sedation score >2 were considered sedated.
Statistical analysis
A reduction of VAS score to 30 mm was considered effective. With an α error of 0.05 and power of 80%, a sample size of 25 patients in each group was taken. Maximum pain scores at different time intervals (0, 0-4, 4-8, 8-12, and 12-24 h) for each patient were considered for statistical analysis. Student's t-test was used for calculating fentanyl consumption.
results
A total of fifty patients were enrolled, all the patients were ASA Grade I. There were no dropouts. There was no significant difference in demographic profile and duration of surgery [ Table 1 ]. Intraoperative fentanyl requirement was 135 ± 14 µg in Group PG and 140 ± 14 µg in Group GB (P = 0.21) [ Table 2 ].
Patients who received pregabalin 150 mg (Group PG) had comparatively lower VAS scores for static pain at all time intervals compared those who received gabapentin (Group GB). The difference was not statistically significant [ Figure 1 ].
Dynamic pain scores (VAS) were lower in Group PG as compared to Group GB at all intervals. The difference was not statistically significant [ Figure 2 ].
Time to first requirement of analgesic was 5.4 ± 1.1 h in Group PG and 4.6 ± 1.6 h in Group GB. The difference was found to be statistically significant (P = 0.015) [ Figure 3 ].
Postoperative fentanyl requirement was 123 ± 18 µg in Group PG and 131 ± 23 µg in Group GB. The difference was found to be statistically nonsignificant (P = 0.17) [ Table 2 ].
Twelve percent of patients in Group PG and 8% in Group GB were observed to have sedation levels >2 in the immediate postoperative period. None of the other side effects were observed.
dIscussIon
Gabapentinoids have been recommended for perioperative administration to improve acute pain after surgery and are being used as a part of multimodal approach to postoperative pain control. [1] These drugs reduce the hyperexcitability of dorsal horn neurons induced by tissue damage rather than affecting afferent input from the site of injury. [17] We used a single preoperative dose of pregabalin 150 mg and gabapentin 300 mg. Dose selection was based on pharmacokinetic, pharmacodynamics, and side effects of both the drugs reported in literature. The relative potency of pregabalin is 2-4-fold higher with favorable pharmacokinetic profile. [7, 8] Various studies show that 150 mg of pregabalin administered 1 h before surgery is effective with minimal side effects where as lower dose of pregabalin (50-75 mg) does not reduce opioid consumption following laparoscopic cholecystectomy. [9, 10, 18] Optimal dose of gabapentin for laparoscopic cholecystectomy has not been identified. Pandey et al. evaluated optimal dose of gabapentin for lumbar discectomy. Optimal dose was identified to be 600 mg. Laparoscopic cholecystectomy comparative less painful procedure than lumbar discectomy. In addition, gabapentin 300 mg has been shown to be effective in reducing postoperative pain and opioid consumption following laparoscopic cholecystectomy and lower limb orthopedic surgery. [11, 19, 20] Studies show that higher doses of pregabalin (300-600 mg) and gabapentin (600-1200 mg) can produce side effects such as sedation, dizziness, and blurred vision. [21] [22] [23] [24] The results of our study show no statistically significant difference in the static and dynamic pain scores in both the groups.
Our results are in contrast with those reported by Mishra et al., who compared pregabalin (150 mg) with gabapentin (900 mg) and placebo, in patients undergoing laparoscopic cholecystectomy. All the drugs were given 1 h preoperatively. Postoperative pain management was done using injection tramadol. The results of their study show lower VAS score in the Groups PG and GB than placebo. Among gabapentinoids, Group PG had lower VAS scores. [15] Major reasons for these differences might be due to use of drugs 2 h before surgery and multimodal approach of pain management in our study. Pharmacokinetic properties of gabapentin show that its bioavailability varies inversely with dose (single dose of 300 mg and 600 mg has bioavailability of 60% and 40% respectively) and peak effect occurs in 2-3 h. Preventive analgesia using multimodal approach helps in reducing postoperative pain and analgesic requirement. The dose of individual drug is reduced. Mechanism of preventive analgesia being decrease in hyperalgesia, peripheral, and central sensitization. [16] The requirement of supplemental doses of fentanyl in the postoperative period was similar in both the groups. Ghai et al. compared the effects of gabapentin (900 mg) and pregabalin (300 mg) in patients undergoing hysterectomy. The consumption of diclofenac was similar in Group PG and GB. [25] In our study, time to rescue analgesia was found to be longer in Group PG. Similar findings were observed in the study was conducted by Saraswat and Arora comparing the analgesic efficacy of gabapentin (1200 mg) and pregabalin (300 mg) in surgery under spinal anesthesia. The duration of analgesia was 8.9 h in Group GB and 14.17 h in Group PG. [26] Three of the patients in pregabalin were observed to be sedated compared to two in gabapentin. None of our patients had any other adverse effects.
Side effects reported by Ghai et al. include high incidence of somnolence (40% and 33.3% with pregabalin 300 mg and gabapentin 900 mg respectively). Saraswat and Arora observed sedation and dizziness in both the groups (1200 mg of gabapentin vs. 300 mg of pregabalin).
Lesser incidence of side effects observed in our study may be due to lower doses of pregabalin and gabapentin used and use of multimodal regime to reduce the requirement of opioids.
Major limitation of our study was not observing pain scores and opioid requirement without premedication with gabapentinoids (no control group).
conclusIon
A single pre-operative dose of pregabalin (150 mg) or gabapentin (300 mg) are equally efficacious in providing pain relief following laproscopic cholecystectomy as a part of multi-modal regime without any side effects.
